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Abstract 
In this paper we investigate the relationship between economic growth andunemployment in Eurozone through the 
-2012. Panel error correction 
and panel co-integration methods are used to test the linkage between unemployment and growth rate. We also 
investigate unemployment hysteresis using several non-stationary panel unit root techniques for unemployment 
coefficient for USA and other empirical studies on developed countries. Also we find that the relationship between 
economic growth rate and unemployment rate vary between countries. 
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1. Introduction 
 
The unemployment and economic growth are now the most important issues in Eurozone must be 
solved in a short-time with public debt problem. The unemployment in Eurozone has reached a very high 
level in 2013. According to Eurostat estimates, 19.01 million men and women in the euro area (EA-17) is 
out of work in February 2013. Among the members, the lowest unemployment rates were recorded in 
Austria (4.8 %), Germany (5.4 %), Luxembourg (5.5 %) and the Netherlands (6.2 %), and the highest 
rates in Greece (26.4 %), Spain (26.3 %) and Portugal (17.5 %). In 2012 the average jobless ratein the 
European Union countries (EU-27) and EA-17 was recorded as 10.5 and 11.4, respectively.In the 
sameperiod,average unemployment rate in America, Japan and Turkey was 8.1, 4.3 and 8.1 percent. In 
non-euro countries such as Britain and Poland, 7.9 % and 10.1% percent ofthe potentiallabor forcewasout 
of employment during 2012. Among the Member States in 2012 countries experiencingthe largestdecline 
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inemployment rates compared to 2011wereCyprus, Spain, Italy, Greeceand Spain. The unemployment 
rates in Cyprus, Spain, Italy andGreece increases to 11.9, 25.0, 10.7 and 24.3 percent from 7.9, 21.7, 8.4 
and 17.7, respectively (see table in Appendix).The high unemploymentratesin the euro areaare fuelled by 
highpublic debtproblem, and this problem has not been resolved yet. In the same time period real growth 
rate of Eurozone has also decreased from 1.4 percent in 2011 to -0.6 percent in 2012 (see appendix table 
2). The countries that have suffered from the largest decline in growth rate are nearly the same countries 
living a huge decrease in employment. 
 
The relationship between economic growth and unemployment is mostly analyzed by authors within 
each extra percentage point in the unemployment rate 
above four percent (i.e full employment excluding natural employment) has been associated with about a 
three percent decrement in real GNP" (Okun, 1962: 9), and also or hysteresis theory indicates that if there 
is rigidity in labor market, cyclical fluctuations will have permanent effect on the level of unemployment 
rate.  Hysteresis theory is generally investigated by unit root test approaches. Because unit root test can 
give a methodological framework to empirically examine the hypothesis establishing a link between non-
stationarity and hysteresis theory. In econometric sense, the unemployment hysteresis hypothesis implies 
that the actual unemployment rates are non-stationary, and with the help of some unit root tests hysteresis 
hypothesis can be tested. In other saying, there is high degree dependence between current and past 
unemployment rates.There are many studies in macroeconomic and econometric literature testing 
hysteresis in unemployment using time series or panel data (Mitchell, 1993; Okun, 1992; Prachowny, 
1993). In this study the link between unemployment and economic growth in Eurozone region is 
n 
unemployment and economic growth for each individual country.  
 
eld and 
coefficient -0.70 for 19 European countries for the time period 1977 and 2008. Christopoulos (2004) 
found Okuncoefficient -1.4for Greek Regions in his study. Izyumov and Vahaly (2002) estimate the 
-1.32 in EU countries and -0.79 in non-EU countries for the time period from 1991 
to 2000. Adanu (2005) also find this coefficient as -1.58 for ten Canadian provinces. As a result of these 
 
 
After Okun had found the coefficient between unemployment and growth rate as -2 and -3 for USA in 
West (1996) and Freeman (2001) found this coefficient under -2 for different developed countries 
determine the linkage between unemployment and real growth rate for many groups of countries and 
individuals using time series or panel data sets. Generally these findings tend to support Okun (Adanu, 
2005). Although, the absolute value of theestimatedcoefficient varies greatlyaccording to the time and 
spatial examples under consideration, it tends to be well below three. Moreover, the values of this 
coefficient change according to the model specification considered and the method employed to estimate 
it(Villaverde and Maza, 2009: 290).   
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In this study we use panel error correction method to investigate the relationship between economic
growth and unemployment for Euro Area countries for the time period 2000-2012. For this purpose, we
firstly analyze the existence of the unemployment hysteresis in Eurozone using panel unit root tests as
done by other authors for different country groups (Leon-Le
2004). Secondly we establish a vector error correction model (VECM) to identify short and long run 
results of our unit roots tests, there is an unemployment hysteresis in all Eurozone countries and the long
run effect of the VECM model indicates that unemployment and economic growth are co-integrated,
namely they are converging an equilibrium point in long-run. coefficient is also estimated -0.60
for Euro area Countries.But we could not find any evidence suggesting that in short run unemployment
can be reduced by economic growth.
2. Methodology
e of them is the
firstdifference model and the other is gap model. According to the first-difference model, the relationship 
between the log of output (gt) and the unemployment rate (unt) is analyzed within the framework of the 
following function (Villaverdeand  Maza, 2009: 291 ): 
Where is the intercept,
changes in the unemployment rate on real output, and is the random walk (white noise) term having 
zero mean andconstantvariance. Equation (1) is valid and correct under the assumption of either the series
within the brackets is all stationary orthey are co-integrated to avoid spurious regressions. The second 
obtained byrewritingtheequation (1)as
follows:
(2)
Where and shows the logarithm of potential output (long run output level) and natural rate of 
unemployment. The other parameters are in line with equation (1). In Eq. (2) the first term of the left-
hand side indicate the unemployment gap equal to the difference between observed and potential
unemployment rates, whereas ( )captures the output gap which is equal to the difference between 
the observed and potential output (real GDP). It is onvious that 
stationarityandcointegrationconditionsshould be provided forthis model too (Villaverdeand  Maza, 2009: 
291)
difference model in this study.
On the other hand, the unemployment hysteresis hypothesis suggests that the cyclical fluctuations will
have permanent effect on the level of unemployment rate due to labor market rigidities. The unit root tests
provide a methodological framework to empirically determine the hysteresis hypothesis. If 
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unemployment rate series is not stationary, we conclude that it carries a permanent effect in it. In 
econometric sense, the hysteresis hypothesis implies that the unemployment rates are non- stationary, i.e.,
containing a unit root. Panel unit root tests can be used to test this hypothesis. Let be the
unemployment series is tested with the following basic Augmented Dickey Fuller (ADF) specification for
Where represents lag order of the ADF specification.Among several panel unit root tests constructed
using different null and alternative hypothesis, we will consider only three of them in this study. These
are LLC (Levin,et.al.,2002), IPS (Im,et.al., 2003) and Hadri(2000). The alternative and null hypothesis of 
these unit root tests for equation (3) are as follow:
Unit root test Null Hypothesis (H0) Alternative Hypothesis (HA)
LLC
Hadri
IPS
The econometric estimation method we use in this paper is co-integration analyses and vector error 
correction (VEC) techniques. Many recent studies indicate that a more contemporary approach to
determine the relationship between I (1) series is establishing a VEC model. In a VEC model the first
difference of each macroeconomic variable is shown as a function of its lagged values, the lagged values
of the other explanatory variables, and cointegrating equation. A simple VEC model with our two-
variable gt and unt and with lag length of1 can simply be written as below (Saghaian et al, 2002: 99):
                                    (4)
                                   (5)
Where trepresents years; is the first difference of the logarithm of the real output; is the first-
difference of the logarithm of unemployment rate; is the one-year lagged 
, , are parameters to
be estimated; is thevector of the usualstochastic errors, k is the lag length; and is the intercept term 
in the cointegrating equation. In this simple VEC models, only the third terms of the left-hand side of the
eq. (4) and (5) indicate the error correction terms. In long run equilibrium, this terms is zero. However, if 
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and deviate from the long run equilibrium, the error correction term will be nonzero and each variable
adjusts to partially restore the equilibrium relation. In a VEC model the coefficient of disequilibrium
residuals has a special interpretation in cointegration literature. shows how quickly the system 
returns to its long-run equilibrium after a temporary exogenous shock. In another saying, the coefficient
measures the speed of adjustment of thei-th endogenous variable towards the equilibrium. We expect 
the signs of the coefficient to be negative, meaning that an increase in unemployment is associated 
with decrement in real output . 
3. Empiric Results
In this paper annual balanced panel data of 17 Euro Area (EA-
their common currency and sole legal tender. The Eurozone currently consists of Austria, Belgium,
Cyprus, Estonia, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Malta, the Netherlands,
Portugal, Slovakia, Slovenia, and Spain.The variables we consider for this study are logarithm of 
unemployment rate (un) and logarithm of real Gross Domestic Production (g).All the variablescovering
the time period from 2000 to 2012are obtained from World Databank.
We firstly apply three panel unit root tests and two individual unit roots test for unemployment rate
and GDP.The panel unit root tests LLC(2002), IPS (2003) and Hadri (2000) are implemented as
individual intercept and individual intercept and trend for pooled un and gpanel datasets, and the
Augmented Dickey Fuller (ADF) and Philips Peron (PP) unit root tests are employed for each country 
individually. The lag orders are automatically chosen by Akaike information criterion (AIC).The panel
and individual unit root tests results are represented in Table 1 and Table 2.Panel unit root test results
show that the null hypothesis for pooled data cannot be rejected at least at significance of 10 percent in
level for both unemployment and GDP panel data sets; however it is rejected for the firstdifferences. This
result suggest that both g and un series are non-stationary; they are I(1).
Table 1: Panel Unit Root Tests
Variable
levels First differences
LLC Hadri IPS LLC Hadri IPS
Unit
Individual intercept -0,881 6,88** -0,987 -5.445* 2,322 -6,011*
Indiv. Intercept and Trend 2,444 5,786** 0,498 -6,889* 5,678 -7,112*
git
Individual intercept 1,680 8,07** -6,566* 10,989* 6,012 -8,456*
Indiv.Intercept and Trend 20.556 789*** 1,245 -17,455* 6,877 -45,986*
: The null hypothesis in Hadri test is that series are stationary. The null hypothesis of LLC and IPS are non-stationary.
* Denotes significance at the 10% level.
** Denotes significance at the 5% level.
*** Denotes significance at the 10% level.
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Table 2: Individual Unit Root Tests  
Countries  
ADF Unit Root Test Philips Peron Unit Root Test 
Unt gt Unt gt 
level 1st difference level 1st difference level 1st difference level 1st difference 
Austria 0.2919 0.0083 1.0742 0.0125 0.2773 0.0079 1.0205 0.0119 
Belgium 0.3476 0.0178 1.0267 0.0018 0.3302 0.0169 0.9754 0.0017 
Cyprus 0.3467 0.0000 0.0594 0.0006 0.3294 0.0000 0.0564 0.0006 
Estonia 1.2141 0.0002 0.8651 0.0012 1.1534 0.0002 0.8218 0.0012 
Finland 0.4980 0.0040 1.0397 0.0019 0.4731 0.0038 0.9877 0.0018 
France 0.0875 0.0433 0.7872 0.0028 0.0831 0.0411 0.7478 0.0027 
Germany 0.0866 0.0538 0.8568 0.0077 0.0823 0.0511 0.8139 0.0073 
Greece 0.3162 0.0206 1.0909 0.1247 0.3004 0.0196 1.0363 0.1184 
Ireland 0.6281 0.2872 1.0443 0.0416 0.5967 0.2729 0.9921 0.0395 
Italy 1.2197 0.1369 0.2793 0.1695 1.1587 0.1300 0.2653 0.1610 
Luxembourg 0.8412 0.7476 0.4331 0.1104 0.7991 0.7102 0.4115 0.1049 
Malta  0.0798 0.0042 0.5750 0.0846 0.0758 0.0040 0.5462 0.0804 
Netherlands 0.4503 0.5422 0.3546 0.0639 0.1905 0.5151 0.3368 0.0607 
Portugal 0.2134 0.0137 0.5165 0.0018 0.1145 0.0130 0.4907 0.0017 
Slovakia 0.4803 0.0034 0.5631 0.0025 0.3177 0.0184 0.7848 0.0026 
Slovenia 0.1209 0.0023 0.7402 0.0093 0.4569 0.0120 0.1934 0.0389 
Spain  0.1804 0.1170 1.0054 0.0414 0.2038 0.0545 0.9551 0.0393 
Note: Table shows only p-values. The ADF and PP tests are estimated with trend and intercept.  
We can say by the estimation result of the panel unit root tests that the unemployment hysteresis 
hypothesis is accepted in all Euro Area. Because we show that the pooled unemployment rate data is not 
evik, 2008; 
Roed, 1999; Leon-Ledesma, 2002). 
 
According to ADF and PP individual unit root test results implemented for each country separately, 
the unemployment rate series for all countries except Spain, Netherlands, Ireland, Italy and Luxembourg 
are stationary at first difference in at least 10 percent significance level, i.e. it is I(1), while real output 
Luxembourg.  For the rest, 
integration level is I(1).  
 
To test the validity of long run relationship between unemployment rate and output in the pooled 
panel, we employ cointegrationtests of Pedroni (1999). The cointegration statistics except group p-test in 
table 3 provide evidence on the steady-state equilibrium in the long-run among unemployment rate and 
real output. The cointegrating relationship implies that there is a causal interaction between 
unemployment and output. Then a panel vector error correction(VEC) model can be constructedand 
estimated using equations (4) and (5) due to cointegration relationship between two variables (Kar et al, 
2011: 453). Because we econometrically know that a VAR model including lagged values of dependent 
and independent variables and error correction (EC) term (equals to VEC model) is estimated when the 
variables given in the model (4) and (5) are cointegrated. 
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Table 3: Panel Cointegration Tests
Within-dimension tests Intercept Intercept and trend
Panel -statistics 0.25 -0.92
Panel rho ( )-statistics 1.85 -0.03*
Panel PP- statistics -6.38* -14.32*
Panel ADF- statistics -2.59* -6.75*
Between-dimension tests
Grup rho ( )-statistics 3.68 3.49
Grup PP- statistics 2.81* -8.55*
Grup ADF- statistics 1.39** -2.44*
Note: ***, ** and * indicates the statistical significance at 1, 5, and 10% levels respectively
VEC model estimation result is shown in table 4. According to table, error correction term is
significant and negative, hence there exists a long run relationship between untandgt . This means that a
cointegration equation can be estimated. and the coefficient of this cointegration relationship will give us
. This long run relationship between unemployment and output
is as follow:
Where is a stationary process. According to panel cointegration result 
listed below the table 5, the longrun coefficient is significant negative. We are regarding this coefficient
fixed (homogenous) for all the countries. This long run coefficient represents
indicates the long run elasticity. It indicates that if unemployment rate increases 1%, then expected
decrement in real output will be 0.60% in the long run. This coefficient is 
USA, and other empirical studies on developed countries. Table also indicates that the short run causality from
real GDP to unemployment rate lasts long run. The findings fail to find any causal evidence from 
unemployment to output in the short-run. But unemployment is the cause of real output in long run.
Table 4: Panel Long and Short Run Estimation: VECM estimation result
Short run causality Long-run causality
g Error Correction Term (EC(-1))
un - 0.776 [0.656] -0.76*
g 0.120 [0.073] - -3.22
p-values are in brackets , and *** and ** indicate the statistical significance at1 and 5 percent levels,
respectively.
Least Square (FMOLS) and Dynamic Ordinary Least Square (DOLS) developed by Pedroni (2000 and 
2001). Table 5 presents these long run cointegration coefficients. According to table, unemployment rate
is negatively related with real output in long run both in FMOLS and DOLS models. Moreover, according
to Panel DOLS estimation result, 1 percent decrease in the output increasesunemployment rate 0.04
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percent and 1 percent increment in GDP decreases unemployment rate 0.01 percent. FMOLS estimation 
results suggest that 1 percent decrement in the real output increases unemployment rate 0.02 percent and 
1 percent increase in unemployment rate is associated with 0.03 percent decreases in real GDP. 
 
Table 5: Panel Cointegration Estimation 
 un g 
Panel DOLS -0, 042*** -0,013*** 
Panel FMOLS -0,035*** -0,022*** 
Note: Leads and lags were set to 1 for the panel DOLS estimator. 
*** denotes statistical significance at 1 percent level. 
 
4. Conclusion 
In this paper we examine the relationship between unemployment rate and real output (GSP) in Euro 
Area (Austria, Belgium, Cyprus, Estonia, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, 
Malta, the Ne
Law and unemployment hysteresis using annual time series data covering time period 2000- 2012. Panel 
error correction and panel co-integration methods are used to test the linkage between unemployment and 
growth rate. We also investigate unemployment hysteresis using several non-stationary panel unit root 
techniques for unemployment hysteresis in all Euro area.  
Our estimation results show that there is evidence supporting the unemployment hysteresis in most 
of European countries, and panel cointegration tests show that there is a long term relationship between 
real output and unemployment rate. Long-run cointegration coefficient estimation results suggest that 
and equal to -0. 60 for all countries pooled. The long run coefficient estimated from 
panel data sets in this study is lowercompared to the coefficient obtained by Okunfor America.  
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geo\time 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
EU (27) 1.5 2.5 2.1 3.3 3.2 0.3 -4.3 2.1 1.6 -0.3
Euro area (17 countries) 0.7 2.2 1.7 3.2 3 0.4 -4.4 2 1.4 -0.6
Euro area (16 countries) 0.7 2.2 1.7 3.2 3 0.4 -4.4 2 1.4 -0.6
Belgium 0.8 3.3 1.8 2.7 2.9 1 -2.8 2.4 1.8 -0.2
Bulgaria 5.5 6.7 6.4 6.5 6.4 6.2 -5.5 0.4 1.8 0.8
Czech Republic 3.8 4.7 6.8 7 5.7 3.1 -4.5 2.5 1.9 -1.3
Denmark 0.4 2.3 2.4 3.4 1.6 -0.8 -5.7 1.6 1.1 -0.6
Germany -0.4 1.2 0.7 3.7 3.3 1.1 -5.1 4.2 3 0.7
Estonia 7.8 6.3 8.9 10.1 7.5 -4.2 -14.1 3.3 8.3 3.2
Ireland 3.9 4.4 5.9 5.4 5.4 -2.1 -5.5 -0.8 1.4 0.9
Greece 5.9 4.4 2.3 5.5 3.5 -0.2 -3.1 -4.9 -7.1 -6.4
Spain 3.1 3.3 3.6 4.1 3.5 0.9 -3.7 -0.3 0.4 -1.4
France 0.9 2.5 1.8 2.5 2.3 -0.1 -3.1 1.7 1.7 0
Italy 0 1.7 0.9 2.2 1.7 -1.2 -5.5 1.7 0.4 -2.4
Cyprus 1.9 4.2 3.9 4.1 5.1 3.6 -1.9 1.3 0.5 -2.4
Latvia 7.6 8.9 10.1 11.2 9.6 -3.3 -17.7 -0.9 5.5 5.6
Lithuania 10.3 7.4 7.8 7.8 9.8 2.9 -14.8 1.5 5.9 3.6
Luxembourg 1.7 4.4 5.3 4.9 6.6 -0.7 -4.1 2.9 1.7 0.3
Hungary 3.9 4.8 4 3.9 0.1 0.9 -6.8 1.3 1.6 -1.7
Malta 0.7 -0.3 3.6 2.6 4.1 3.9 -2.6 2.9 1.7 0.8
Netherlands 0.3 2.2 2 3.4 3.9 1.8 -3.7 1.6 1 -1
Austria 0.9 2.6 2.4 3.7 3.7 1.4 -3.8 2.1 2.7 0.8
Poland 3.9 5.3 3.6 6.2 6.8 5.1 1.6 3.9 4.3 2
Portugal -0.9 1.6 0.8 1.4 2.4 0 -2.9 1.9 -1.6 -3.2
Romania 5.2 8.5 4.2 7.9 6.3 7.3 -6.6 -1.1 2.2 0.7
Slovenia 2.9 4.4 4 5.8 7 3.4 -7.8 1.2 0.6 -2.3
Slovakia 4.8 5.1 6.7 8.3 10.5 5.8 -4.9 4.4 3.2 2
Finland 2 4.1 2.9 4.4 5.3 0.3 -8.5 3.3 2.8 -0.2
Sweden 2.3 4.2 3.2 4.3 3.3 -0.6 -5 6.6 3.7 0.8
United Kingdom 3.8 2.9 2.8 2.6 3.6 -1 -4 1.8 1 0.3
Norway 1 4 2.6 2.3 2.7 0.1 -1.6 0.5 1.2 3.2
Croatia 5.4 4.1 4.3 4.9 5.1 2.1 -6.9 -2.3 0 -2
Turkey 5.3 9.4 8.4 6.9 4.7 0.7 -4.8 9 8.5 3
United States 2.5 3.5 3.1 2.7 1.9 -0.3 -3.1 2.4 1.8 2.2
Japan 1.7 2.4 1.3 1.7 2.2 -1 -5.5 4.7 -0.6 2
Appendixtable 1: Unemployment Rates InEU-27, Euro-17 and Other Selected Countries 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
Source: Eurostat and the Guardian. 
 
Appendix table 2: Real Growth Rate in EU-27, Euro-17 and Other Selected Countries 
 
 
 
 
 
